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(57) Abstract: [MEANS FOR SOLVING PROBLEMS] A method of manufacturing a printed wiring board is characterized in that 
a conductive metal layer is formed over at least one surface of an insulating film via a sputtering metal layer, the sputtering metal 
layer and the conductive metal layer are removed selectively by etching so as to form a wiring pattern, the multilayer film is treated 
with a first treating liquid capable of dissolving Ni contained in the sputtering metal layer and treated with a second treating liquid 
capable of dissolving Cr contained in the sputtering metal layer and removing the sputtering metal layer on the insulating film, and 
the sputtering metal remaining on the portion of the surface layer of the insulating film on which the wiring pattern is not formed is 
removed together with the insulating film surface layer. A printed wiring board is characterized in that the thickness of the portion of 
the insulating film on which the wiring pattern is not formed is smaller by 1 to 100 nm than that of the portion of the insulating film 
on which the wiring pattern is formed. The sputtering metal bonded to the insulating film is removed together with the insulating 
film and no metal remains on the surface of the portion of the insulating film between the wiring patterns. Therefore, a short circuit 
between the wiring patterns hardly occurs. 

(57)M5fo: (flSSfc^f&j *mA<D7>) > hEfftX«attS&i±. Sfe«7-r;uA<0i!>fc< t*,-l5<Dmmz* X 

^vTXfmzk yawtticwtsLTEii/**— >*»j*Lfc«, mmm?* jua£, x 
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m m * 

[oooi] ^rnwfe. m4^74/^<Dmm\cmms<?->timmMm&fr^w.mftm 

[0002] %M^hm^^4/v^}£(Dmu^4^(DmmKmmn^m\ ^xmm&mm 

zmz-te, mm%mkxmmfrtetftvi*£ts:tbte\\ u^ue^ mmnm<^^ 
*?m&m<t£9, m&xmm^zmffi(DTm^9-i2vrnmmxibi9, ^.nx^m 

(Dmvm^^KmmK^o ^tt, n&m^^^mmiz.mmM&m^^x, _hta 
<D£?tm\< ^mm^mummmmu^m^xnm^-^^mrr^t, m 

£T«o #fc«^^<^/J^e*teu:#v\ ^y^hEiftfflKfc^b, festal 

[0003] ^x\ ^)\^tz.mw^.comm>m.mu\^ix^x, mB.^/^mm^m.m^m 
m^mmi^tc2mm^(Dmmmmm^nx^^ 0 ^.(Dx^mm^mmm^ 
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-c#5o m^mm^mmm^ &«(cu)sass*vyfc«>i;:^ 

[0004] bZ.?>X\ (#M2003-188495-^#) fctt, ^M^Mmm^/^K^ 

— >*Mmir^^YnwkWfo<DM^mz-te^x^ mm^y^^m^y^ 

[0005] ^(Dj;5^bT^$tL^2ji«^(D^MK«^y-r5K^/v^fflv^^i^J;«9, 

MtLi-fyy^mm^ K£<Q&mm&$rm& j £%b, tfv4^74^mmx^ m 

^^y^K^/v^B^«*^^«^^y^^K^/v^^— f*{b^^-c-^#$ 

vxmm^-^&nmisfcfe. m^n^mmir^m^ 
ar5^i^fco,^°y^K^/^ii<^^B^«iii^Mjii5^?f^-r?)^M^^ 

v^v^^^ii^nmir^^t^^xm^ir^t^h^o ^x^mm^m 
30^ ?$})4^74/^ii<vmm^mmzffi^x\^m&h&%u ^y-r^K^ 

'M^-7^;VJ^llti^m^^X\^m^-Kn. Z-(D£of£&m30&^y^y* 
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[0006] tfv^h*7^/i'j>.iimmzm&mmi5te£x$%$2&mm20fabftz>mB/<f r ~- 

#f^mi : #H2003-188495^fg 

[0007] ^rnwte, mj±mm^mmm.mmri-^t\^, ±m<D£5%:2mm&.<D&m 
[0008] -rtttt . ra. 2mmm(D^mmm^M^^/>^m^^x, mmmmu 
[0009] ±m<Dx^zfv>hmmmm^ j m^^mm^ntcmmm 

[ooio] ^Ko^y^Maa^K^^&fi, s^y^K^-f/wAiD^ffiicj^^^y^dfe 



WO 2005/055682 



4 



PCT/JP2004/017945 



&mu74s^mmmtmcm^ir%-t&!&WLb^x\ >s 0 
[001 1] ^M^^yvhEift^Ktt, ^y-r^K^/vAt, ^Ky-f ^K7^a©^* 

y^5K^/V^(DlE^^^-^^^$tvTV^$|3^<^^y^K^/VA^J¥$^^ 

-^(Dm^nm^fcmm^-^t^mi-^^bmm&uxh^x, mmm? 

[0012] $e>^ ^^<D[hI8S^B«, -hfB^^y^MS«^i-?f^$tvfcIS^^-^ 

[0013] *mw©^ , y^hEitttR<ojjtt3tife'Ctt, iftife7-f/vAT?*>5^y^K7^A© 
jrsn B^^^^xh^V4^7^/^<DmMtM^^vx\^cox\ gam^ 
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[ooi4] zLCDXy icmM^?— >tt^^fbx\ ^Si^/K^&s^y^K^/w^ 

[ooi5] t^oT, ^mm^v^bmmmm^mm^xm^ mj±<Dmmz.^xh®m 

^->-m(DmMm:mmmmm^mvx\^(DX\ ^mm^mmmmteMmm 
^Kmrn-r^t^x^o 

[ooi6] naijiam, ^mM<D^T^hmmmm&m&i-ttm^tf%Mm<Dmm&^ir 
mxh&o 

mx&z> 0 

m^-^&Kmistim^mmmx&Zo 

[04]gi4«, mM^mu^iK^y^^t'^ mim$3£xFM2mxm i m£ntim 
ms<?—^*]&}$.istc.m<Dmmmxhz> 0 

><Dmmmxh% 0 

ms<?—><7)Wxmmx&% 0 

[07]in7«, m&<D&m^£<>xm^n%7°v>hnmmm<vmm&^irmmm 

X$bZ> 0 

[0017] 11 • • •jKM^K^/KA 
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i3- • -mt&mm mi&mm. k«) 

17 •••^r#3Jg 
20- --^JB 

21 

22-- •i&3tet£*fj^b#5j^<^*-:x 

26- - 'Sl^Ii©!^ 

27- • •i^/P^OiB 

28- • •I^^-^(^«tt^MS)OT*§l5 

[ooi8] m^mm^v^h^mmm^^x^ m^mz.m^xMti*mmmi-z>o 
(Dm&^-rmxfo&o ft**, ^r^-rmmKm^xi^m-r^nma^rn'r^ 

[0019] mi*5J:t^EI2^^i-J;5i-, ^m^y^YUU&U^m^mxu, 

/v^(D^<^-^(DB^^$^cK#^MJgl2*5j;U?^«tt^JRJg20d^ 

[0020] EH(a)*5j;u?02(a)^^i-j:5^^ «0J^7°y^hga«+^M^-e^, ^ 
i-^ 0 ^xmm^/^tL-xfe, ^y^K^/w^ jkm^kt^k^/w^ ^y^ 

i-^^W^U/^ *ey^r^K^/vA(Dj:5^&^/^iitt, ^M^JBJBi3£ 
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[0021] ^<7>J;5&$fe£ft:7^/VAim s ii^f*7— 80 ju m, 0*lXfS7— 50/z m, #{£0* 

[0022] r©J:5*ilfi»7>f/i>Aii©^ailctt % 01 (b)*5J;OT2(b) i^irX^, 

[0023] ^<D£?fj;mtt4tmmi3&ftmir%4zm<DmtisXi^ m, ^s>^/K ^nA, 

ii^f*. 1 — lOOnm, 0^b<{*2— 50nnKDt5Hrt^fc§o ^*M^JBSl3«:, £ 

^B^^/v^ii^^B^s^^^v^tpms^m^/v^r— zwoxmrn. 

[0024] Lfc^oT, *3B§l!-CkJ\ S*t^«JBl3te, ±WB(DJ;5^SW^SO^^^^y^ 
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, M^fmo. 5— 40 Mm. #f*L<J3:l— 18/xm, &£>fc0 *L<te2— 12 m m<Df5H 
[0025] H2(d)^te, _hfB<DJ:5^b-C, >^fe^J;f9^M^Mjgi3(D^B^mtt^JR 

[0026] mi(c)^«, ^(Z)j;5^iB^^bfcll#^$^TV^ 0 -T^t>^, _hfBoj;5& 

^MSi3(D^ffi^^$^Sf*^v^yv^^j:i9^i-§i^^-e^ o -(D^ 

%<D^s<y$y>t?MMl5(Dm-£\±, il^^lO- 2000nm, #?*L<te:20- 500nm 

-CfeSo ^W^MSi3(D^J¥$^^^y^^Si5i:(Dj?:$i:(Dit«, M 

3ftel : 20— 1 : 100, £?3;L<tel :25— 1 :60£>$BBl*H;ife5 o 
[0027] ifBOi^^bT^^yV'^SlS^^Lfc^, Ell (d) ^ 

^m^<D^y^mxMf^i-^tmj^^\ -r^^, ^<D^^jgi7^^, be 
m^^&fcsv ^Mmm^y^-m^(D^y^m^, mmx<m^m^^ 

btfXt% 0 ^<D£?KVXftZ)&£tl%^y3cmmi7<D¥-i%m&fe, MSmo. 5—40 
Mm, 0^L<JiO. 5—17. 5 m m, $fe^0*L<{il. 5—11. 5 m mOfafflf^^fc 
«9, *fc, fitfzii<D^V^y^#3m5toD>;^ 

— 40jum, 0^b<«l — 18jum, $^t^Uft2^12 i um©ftHrt[^So 
, ^-e^$tL^/V^y^«Sl5^5/^jBl7^{i, ^^Jgl7^?f^$ 
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-to, mzm&&^ivxmmrrz&&<D%:^m&\z.ri:. m&&m&Lxmm&& 
mm20bmm.~r% o 

[oo28] z<D£5\zmm&&mm2o&i&f&uz&. 01(e), 02(e)^i-£5&-, ^mtt^ 
yt(DmmK^xmmf>mihir^^(Dm^mm^mir^thx^ 

[0029] _hfBO £5 l!lLT«3tet^»Jffi*fflV ^T^$tb^^— ^22Srr^^#fcbT 

, a Kf). 02(f) K^irx^ mn&&mm2o&mmi(fy\z^^>jrLx, mm 

[0030] fc*3, ia^/^^-^^(D^^^5fett»^^^BH : M^^^-^22tt, 0B£ 

tf3-e##b<D-e&5£*K % ^<D^*tt^MS20^^^/vAiii:(Dra^fc6SW 
Stt^«^^^^JSrfflv^^s/^^=HT5^. 01(f), 02(f) ^$tb^J;5t- 

, mn&&mmmo%6is m*&mmi3im^xu3m^y^^m^ mt&m 

[0031] ^^oj;5^bTS#^«iBi3^^Ma^^ffli-§tir^, le 

m^-^^i-^mm^mm20(Dmm^xm^m3x^i-mu^m^m 

Kg), 0(g) ^i-J^^^^LT, ^®fc&51Mb&]Bfc£&K^^5W* 
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[0032] ^^nxyf^iai m^^.m-f-^^y^-^m^m^irnxm, tctx. 

2 2 8 

[0033] ^KTi^, ±WS(Z)J;5^bT^«tt^JSjg20^M^W^^S/^>-^bfc#, -^f 
^p^vy^^ffi\ #cv>~e, 0i(h)^1-J;5^ ^$t^JRJgl3^^^$tt6Ni 

[0034] ^mm^^^x, ui^m^m^mim^mti^x^ &m&5-i5mm%us. 
<Dmk-mkm&w%:m-fz>^tftx%z> 0 

[0036] fct, 01(h), 02(h). 03*5j;tF04^$^J;5^. r©!2lMt5 
11<£>^B27j&>£>, iiffTttl— lOOnm, 0*L<«5— 50nm^$-e|fe^^/VAll 

^iij mmmm -r^t^x^^ 

[0037] ^-effiffl$tt5^2?R©^li:LX'tt, ^^#V^#y^-KOH?k?§$u l^nA 



WO 2005/055682 



11 



PCT/JP2004/017945 



3o ^mmK^^x, M2fammtvx^i/tf>m%yv&+KOHfcmw : &&.mirz> 

°C. ^*b<«50— 65°C-C\ ^SBtRgte, iS^«10-60#^, £?;£L<te 15-45 

>vj*<dW&*K ^ga$M^— ^^^^^-cv^§^&^/^(D^:$J;l9t ) l— 100 

20 ^iotS^IS 1 3*5 J; tWfeifel 1 fti%m&ti&o 
[0038] ^(DJ;5^bT#^tb^y^hIS^^(DlS^^^— >«u ^mtt^«Jg20/^tb 

[0039] $e>^ ^^yy^bgaiisfjrm. i&g^/w^ ^(di&s^/va^/jK 
^-^•oB^B^^^fcia^^^-^^^w-rs^y^ME^s^^fcoT, 
m^^^mB^— >tm^fix\^w^<Dmu^^^x-h^)4^y^ 
/^com^K mm^—^m^nx^^^yM'ohi—ioonm, &^<n2 

^$tLTv^^v>§p^»lfe^^/^(* 0 y^^K^/^)»^ffi^, ii^f* l—ioo 

nm, &^<fe2-50nm<Dmmfam£X®mt$tlXlo<Q, UB^—^l&J&tSfoX 
i«j£l-100nnu &^<fe2—50nm(DM£&mir%WTm£lftm<7>& 

um^24mm^tix\ ^„ 

mmtttit^mm^x^^xh. mm7^^mmtmm^nz><DX\ 
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[0041] ^2^SrffiV^^atCj;t), IS^^-V^^bTV^K#^JRjgl3(D#J 

y/i'# h —ui?xhm&j&)&L. ^fi\^y^-~^^vm^hm^x\^mw^^ 
mu-r^tmx^^K mm>Msnyy*<DM^ yy^m^^^m^. mmi^o 

. 2—0. 8jum, 0^b<f*O. 3—0. 6 n m<D^mfaCDm&Z.Wife&frlZ>o 
[0043] ^mW^y^hEJ^tRtt, BBj||^— ^(fc5V>«y—K) 0*6^30^ m^T. 

^^40— ioju m^tv^iK^i-^y^bia^s^^jgLTv^o ^oi^^y^ 

MB$l3*ig^i3\ y°y^h[U^X^(PWB), TAB (Tape Automated Bonding) 7°, 
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COF(Chip On Film), CSP (Chip Size 

Package) „ BGA (Ball Grid Array), *t -BGA ( ix -Ball Grid Array) , FPC(Flexible 
Printed 

circuit)5&ifds*)S 0 $&t, ±m<Dm.mx^ ^m^v^vmumm^ mBc?^ 

[oo44] 7&(D^mw<Dzfv>bnmmm&£m<Djjm^^^x, ^w-mKmmm^mf 
fc*5, ^Ti^uMir^mmm^xf^mm^if^Buw^m^xmumu 

mmm i 

[0045] ^J£jJ¥£50 /z m(D^y^^K^/V^(^§PftM*)M^ ^-tV^WO-*©^ 

>^x^mM0nm<D^j^-^y^/^^m^M^xmu^mmtvtc o 

[0046] irf^-h, ^#&r , 50 mj?^y-f5K:7-Y/W^100 o C-e3 X 10" 5 Pa 

[0047] _hfB(Dj:5i-b-r?f^^fcS^JSjg_h^, £ibt-#^100°CXO. 5Pa(D^-e^ 
/^5/^bT¥^Jjf:$300nm(D^/-?^^y^^jg^^b^ o 
_hfB(DJ:5^bT?F^$^tf'^/^^y^^jg(D^ffi^, m^^ic^J:^ 

[0048] £5LT^£&*W5:$BJg (**«tt^«JB) ©^ffitaS3tett«fJ©Sr^b, 

IfeLT, @E$tt:V^30 /z m (7-MM ; 1 5 /z m. X-<— ;*fg ; 1 5 /z m) i:Jfc5 £5 fcttff 

zL<Ds*#—>$rrx*>'y#bLx* mm%, Hcuioog 

/y^h/V^tPlS^12%(D^b^2^^^^fflV^30#r H 1^^^bT 
[0049] NaOH+Na CO j§^-C40 o C X 30#|R|#ygU BBilM*— >-JL<D^3fett# Jlg-C^ 

2 3 

£E£tLfc^^^M^I&5feU IfcV ^-ev^^nxj/^y^f tLTK SO+HSOi 

2 2 8 2 4 
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[0050] JfcfcU Ni^#^IB^l?BrC*>515%HCl+15%H so JBWSrfflV^. 50°CX 

2 4 

[0051] ^mmi^^xn^mm^^mmir^Ky/^—u^hm^ 
nmu m^mm^x^^ftgmm^&xm^mn^^ o. s^m^os^ 

[0052] i5bT«^S^^$tL^y^hIS^S«^85r85%RH(D^f4:-e40V(Dm 
ffi^PPiPbT1000B#^^ii^ (HHBT) ofc 0 i<^Mf*f*}2te^f*ifc-eifc 

mt>K looommKmfct^^cDte, -m^mutL,x^.mir^-tnx^\\ # 

x io 14 Q-e&(9. Ifeltfl Mtt^m^S'JSbfclfeM^i^sx io 14 Q-e&*9, M# 

[0053] ^^l^^i- 0 

[0054] ^f^J/f:$50 m m<D/Ky^K:7^y^(^§^M$0§^ 3-— fcVs/^S)<D— 
[0055] ^V^y>^%f4^ 50 ^ m/¥^°y^5K:7^/W^100 o C-e3 X 10" 5 Pa 

[0056] ±WBOJ;5^bT^^^y^^J;«9?f^$ttfcSW^JSSo^®^, WM^s^ 
iefc°5/^-^30 m (y^m ;15/zm, J^S ; 15 n m) (-#?F^m* 



WO 2005/055682 



15 



PCT/JP2004/017945 



<D/<#~->&j&ffoV, Z.(Ds<#—>$r?tt>'?'WbLX* mm&. HCl;100g/y^h 
[0057] NaOH+Na CO ^mX40°C X 30fJ>K|#yfiU ^M^—>±<^>^^ti&MWmXM 

2 3 

Jjfc^Jh/fc^^^tt&K^U ^^^fn^y^ymhVXK SO+HSOg 

2 2 8 2 4 

[0058] Ni^^BTf^^l^-CS>^15%HCl+15%H SO ^fefflV^, 50°C X 3 

2 4 

og/y^h/KDKOH^^fflv^T^ai-^i^^^^gs^^^— ^miz.&%&m&t 

[0059] rt^^s^^iw^^i^^^mi-^i^i-y^-i/^hig^ 

^umvxm^msnm^m^fco ^\^xmnmmmm^thfc^j> 
hEiBmK^85 o c85%RH(D^x4ov(Dmf±^m\i\^xiooommmmum(H 
HBT)^r=fTofc 0 mn^m<Dmmnm-iitmm^itm^x^<, 7x io 14 q 

[0060] f^^m^-To 

[0061] mmmuc$o\ vr, w/¥£75 ^ m^y^K^/^c^tmMlfc)^ ^— 

[0062] _h|E<DJ:5^bT^$tt/cm#^MJg_h^, mfc^v* 
VX^i%m£200nm(DX/<y?yi/?mm&M)$lstlo 
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[0063] ^L^x^^fhtcmm^m^mm^myt^mm^mmu m^-mm^x, is 

m*-y?&20ix mKt£Z>£5Kffi1&mm(Ds<?— I'SrTgjfcU Z.(Ds<#— l/$r?*& 
[0064] NaOH+Na CO mWX40°C x 3O50>IB#ySU EjH^*— ^-h^^-IMAg-CT^ 

2 3 

[0065] Jfcte, ^W^MS^^W$^Ni^^Wf^^l«-efc^iSl2 0 /oHCl+12 

2 4 

[0066] $e>tC Cr^^L^^O/Ky-r^K^^UtS^^a^^LT, 40g/ / y5/h/KD 
KMnO +20g/y^h7V<DKOH^feffiV^T65°C-e30#^^a-f-§^^^J;«9, IS 

4 

[0067] $tb\^ \H^mmi^^xxf^mm^^mmi-^Ky/^—u^hm^ 
v^^x\ ^mvxmfe&msnm&Mf&vt^ 
f±^mu\,xiooommmmnm(nuBT)^n^tc 0 *fc. ^ffffi^tfro^ 

[0069] ^^l^i~„ 
HJfe^l 4 

[0070] H»!I2^*5V vt\ ¥i£j/¥$75 ix m<DtfV4 ^y^/^M^mmmM, ^-tV 

[0071] ±m<D£?K^xMf&i5fofc.mj&mm<vmm^ m^^ict^^ m&mts 
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